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Olive fruits of the Arbequina variety are differentiated from those of Hojiblanca by 
the differing presence of 132-OH-chlorophyll a during the life cycle of the fruit (1). A 
peroxidative activity has been found in solubilised thylakoid membranes of olives 
that catalyses degradation of chloroplast pigments. The intermediate products of this 
degradation in vitro are 132-OH-chlorophylls (2). The present poster deals with the 
implication of peroxidase activity in chlorophyll (chl) metabolism during the growing 
and ripening stages of two olive varieties, Arbequina (low pigmentation variety) and 
Hojiblanca (high pigmentation variety). 
Pigment metabolism. It can be seen in both varieties (Figure 1) the chl catabolism 
during the fruit ripening. Hojiblanca variety fruits have higher chl content than 
Arbequina fruits, in accordance with a low pigmentation variety (1). 132-OH 
chlorophylls (Figure 2) are intermediary catabolites during the chl degradation and 
they accumulate during the fruit ripening. In Hojiblanca fruits, the oxidized chls are 
less than 2%, being their accumulation constant, independently of the vegetative 
stage of the fruit. In contrast, in Arbequina fruits, the allomerized chls reach the 12% 
of the chlorophyll fraction, being the maximum at the beginning of the colour 
change. At the moment, peroxidase is the enzyme considered to be responsible to 
the synthesis of the 132 OH chlorophylls (6). 
Pigment analysis. The study was carried out with fruits of Hojiblanca and Arbequina 
variety, O. europaea (L.), during the growth and ripening phases of the fruit, taking
samples each two weeks. Liquid extraction was used for pigments analysis (3). The 
separation and quantification of pigments were carried out according to Roca et al. 2010. 
Peroxidase activity. The enzyme was extracted from an acetone powder (5). The 
standard reaction mixture contained crude enzyme extract, chl a, sodium phosphate 
buffer and Tritón X-100. The reaction mixture was buffered at pH 6 and included p-
coumaric acid in acetone and H2O2 (2). After centrifugation the supernatant was used for 
HPLC analysis. Activity was expressed in terms of nmol of oxidized chlorophylls per 
second (nkatal) and per g of protein. Data are means of quadruplicate analysis.
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Peroxidase incubation. It can be seen in figure 3 HPLC chromatograms after 3 hours of 
peroxidase incubation in both varieties. In Hojiblanca variety chromatogram, it have been 
detected chl a and a´ (substrates), 132-OH-chlorophyll a and 151-lactone-chlorophyll a
and oxidized chl a (reaction products) and pheophytin derived compounds (consequence 
of the acidic conditions in the reaction medium). In addition, in Arbequina variety, 
dephytilated compounds are also formed, consequence of the chlorophyllase activity, 30-
40 times higher in Arbequina variety than in Hojiblanca ones (1). It seems that although 
peroxidase reaction conditions are not the best for chlorophyllase incubations, the high 
activity present in Arbequina fruits, allows the activation of chlorophyllase in such variety. 
The results demostrates that both enzymes (peroxidase and chlorophyllase) are 
competing in peroxidase incubation by the same substrate: chlorophyll a.
RESULTS 3
Peroxidase activity. Figure 4 shows the changes in peroxidase activity during the stages
of growth and ripening in the fruits of Hojiblanca and Arbequina varieties. In both
varieties, peroxidase activity (Figure 4) increases with the ripening, with a similar curve 
but a different level. The fruits of the Hojiblanca variety show higher peroxidase activity
than Arbequina fruits. Peroxidase activity in Hojiblanca fruits agree with the evolution of
oxidized chl catabolites (figure 3) and slightly with 132-OH-chlorophylls (minimum 
increase in week 10, figure 2). Peroxidase activity in Arbequina fruits coincide with the 
evolution of oxidized chl catabolites (although with low level) but not with the 132-OH-
chlorophylls content (figure 2). The competition between chlorophyllase and peroxidase
by chl during peroxidase incubation in Arbequina fruits prevent to know the real 
peroxidase activity in such variety.
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Figure 1: Changes in total chl content
(mg/kg dry weigth) 
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Figure 2: Changes in 132-OH-chlorophylls
content (%)
Figure 3: HPLC chromatograms of
peroxidase incubations.
Figure 4: Changes in peroxidase activity
(nkat/g protein)
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Figure 3: Changes in “oxidized chl a”
content (%)
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Figure 3 shows the content of another chl
catabolite present in both varieties during the
fruit growth and ripening. Such catabolite has 
been identify preliminarly as “oxidized chl a”
and described previously as product of
peroxidase reaction (2).
Peroxidase seems to be implicated in chl oxidative catabolism in fruits, being oxidized chl
a an intermediary. But we can not conclude about the relation between 132-OH-
chlorophylls and peroxidase activity due to the competence between chlorophyllase and 
peroxidase in vitro. 
CONCLUSION
